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(57) Abstract 

An oligonucleotide having a novel stntcture and a process for synthesizing a nucleic acid by using tfje same as a primer. This 
oligonucleotide contains in the S'-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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mmm 

h'&iSo -tia^jte-T^ig'JSf S — l^t: PCRCPolymerase Chain 

aeaction)^A*»ie>nt:v\?)(Science,230,1350-1354,1985)<, PCR^tts in vitro 

x^a^#^>&^x. ^>mMitsiV-)^^ uT^ajE < jE&ffl^nxvxSo u*^ u pgr 

AtgffiflDg^lcfi|i-3-r. lJfia#S(SNPs; single nucleotide polymorph 
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ism)<Dmmmt.^^nx\.^?>oy"7 ^-(Dmmm.mz snps s^tf.t-sc^it'r 
7*7^ v-cD5feS{gtcij{ts 1 ^a®*ajt®^-ett. PGR ^mmzmm-r^ 

c:^;ttilLV^hV^^^n■r^^■5o Dfe^^oTs PCR<& SNPstDl^mt^ipJffl-rStCttlt 

l?t3«-:5<;^^^^7?^<fe,||ffl<b^nTV^So LCRi* (Ligase Chai 
n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) ti. t^iit^^i:>&:Sia3?U±lc:i5V>-riSI|^-r S 2 oCDrp 

Ltzmmmtmmt(D^mizMm.umifiiS>^iitjt?>citf}^(b. pgr ^^i^u^m 
DNA u ^— tf-e^«-rsxa^j!jp^'HfSi4^st«^s;^^*)^^^nT 

t^tB^^K^j^i^sii: bt wa<j'&Ba^j^itoDNASJiiiffl-rs:^i*tw(i. sum 

(Strand Displacement Amplification) [Proc. Natl. Acad. Sci. USA, 89, 392-396;! 
992] [Nucleic Acid.Res.,20,1691-1696;1992]i:n?^«n5A-?j6^53I^ntV>SoS 
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oTS^^I(displacement)^nsc:i:*^^)SDA?£i:lq^«i^•CV^So SDA^T-H:. 

«D t) > f^Jiss^^ (cj:oT^fce)^n^-'y^ t^mm^^^<Dmj^ t^zr -oh 

U3^)^b^ SDA^-e{iMSJ^&^cODNA4<Up< V— IfKlAP;^. igj-f- «v ^S^jfc^t- 
b«cttnK5B;e*v^o c(Dtzsb. sDkiz^^mmm'^t±^B<Dmmti±mtji-otzm 
-otzmmiMm^ti^o ^rzc:(D}^i.zm^r^z37. hTyr<Dmm^i^-ox\^^^ 

^t*ll3&;?aK^JIW&^^i:-rSIK^®ti'li;&?^i: bT. NASBA(Nucleic Acid 
Sequence-based Amplifications TMA/Transcription Mediated Aii«)lification 

t.'b^fi£fi^w^^x$>?>o NASBAjis ma^Ku^mmti^x 17 zru^—'^- 
(5DrD-:rT- 2 b> ^m.r^2:^mwk ^mmt br ttrna p< ^— tf 

lzX^m^^tjt>M:X^m(D RNA SJtlir 5M*&^T- 35) S (Nature. 350,91- 



wo 00/28082 



PCT/JP99/06213 



4 

92,1991)„ NASBA 2 DNA ?£^J5gf S*T-lcv> < oipcD/jpJSl^llXiBSS^ 
RNaseH. DNA :K 'J ^ ^ — I?. ^ UT T7RNA :^ U ^ ^—4f ill felt 

tzt^t£^ RCA(Rolling-circle amplification) i:o^{^ns;^i£TH:^ ^mi^&M 
mco^tETX^^ KDy^rD — :r( padlock probe )HfflMe<J«;JtgSi25!j*«jtl^L 
fel*^© DNA >£Mi|^UT-^fie-e § 5 C h*r^^nfc(Paul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998)o RCA Xlt. 1 :$^(Dy^ ^) zS ji. ^ V 
:t^\^(D5' Mi^ty 5feJ|g**LCRtc43(tSB?g?rn-y<£|gfifc-rS1^J*3Q;«JiO>'l 

mifi^m^ti^o z.(o 1 ^^mmmzMiyXWizy-'p-f ^-':&T-—)\y^-^x^<D 
m^m(D-^^^n-ox. Mm.ti:m^^nm.\^xu^o u^pLs w.m(DmMifi'j^^ 

m1^mmom^l^Ji^^^z^WLX:3s^. ^<o^mm±mmmizLCK tm\:.u^jix 

3' -OH (oi)^^t\.^ommizM{^xits y ^^izm-m±(oi^nmmi.zmmmtj: 
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71,29-40,1988)o ^©<t ^ >&-nTI^ >;i/-r3{p e>tt^ b^cfflffim^ 

PCT/FR95/00891 Ttt^ mmmtj^i^&Mn^mf^iytzMi^^^-^m--m±i^T=.- 

(base pairing)5&»fgbTafe«>t:|Sl-m±-^JfiS^I^^$fl|£Kt-S:P^^-;/rAJ/i5. 

-?(^ffe{::s DNA yr^*) ^^—^izMLxmmttj^^tj^\.ymm^mmiyxm~miz 

d#^iNf^fl^'5C'a-*SS/i&©pItm{CiJV>T{i5fe<7) PCT/FR95/00891 iilsjaoPrlSi^ 
^*#Oo DNA U ^— tf®^^i::fe e>^v>4$J*&«ii:&r^ ^' v-i: b 

*;feH^^i3NASBA<7)JpsSJ5&fflbfe&«©i'^:^;^iilliS^&^zj3^^Ttt^ 2:^m 

('^y'i=i'^-'5''-^^^m^-r^tzisbizntut-Mmx^T^>:^(omj^^w^tz 

;j-'Jzf7^l/^^ Kdsfijffl^ns (!Rf^¥ 5-211873)„ bA^bCin^iis 

^m® 3' -OH ®j^i^e«j35c(ifc«&&pj^i:-rs*or'{±;&t>o miz^m¥ lo- 
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510161(W096/17079){C*Jt>-rtt> RNA U ^ J^oTte^^tlS dUmm 
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m 

d) x«c) ■nmm^timmmm^ifi-^ti^ti3^^t^mmmiz^if:b^M(o^m 

C3) 'Pi3:<t'h&LT(0 2^<DmmX2^J^XfXl ctxmm^tl. X2<D 5' 

X 2 : !^^®^^iB^J^Sc^-:p;^K<Dffi:gc®^^X 2 c {cffiMa*J3&^SiB^J&i# 

X I c :^^<Dt^&mn^^^mmizisn^mmx 2 ccDS'iwjtciffiii-rs^^ 
X 1 c tmmmizm\^m&m^\^i^'Dmm 

C4D x«a) lci3tt5^^*«> WT©XigCJ;oTiHj^$ns^2flD|gKT-& 
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i) mmx2ifimmF2'^;k*). mmx i ca*^^f i ce^s c3d izmm 

■^11 1 ©^K^^figf Sxa 

iii) x« ii)T-l^^^nfe^ 1 ®^i?®^£jit®^^*^a?^J^-^*JpItg«:)KHI 

iv) xa iiDtc j3(ts0 1 ©^KcDJgs^rrj^^^ Riegi: Ltzmmizmmmtjtm 

C5:) XS iii)0^«?«rijg^*qrt6i:t-S^«KASR2 cT*&t)s A*ox« iv) 
t::^tt5:tU::f5f^l/3|-^|<*5, 2 c As^^JR 2 cT-ft fS«EX 1 c 

tcJsttSF 2 cost 3*ffl!|{z;T-— ;u-rST'>^-r^^v— ,ijJ:UfSl© 
-KKfciSW-Sxa iv)-c-a'fie^;^i: Ufc^JaSoMt- S'ffliJtzT-— ;i/-rS7"!7^ 

2c/R2) ^ (F 1 c/F l*Jj:t5R 1 c/R 1) 
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D) XSC) tiiji^-C 3*5lci«*^S?*Je^A*prife«;«<l§i:b;fe^&xSA) iz. 
43tt S«f -r 5 xe 

CI OD xac){^iJt:J-S;rUif:3?^ix:r^h**s, -^<D5'(i*ijgt:xSB) 

c 1 3D mmummmmcDW^Txmm^mmm'^m&s&^no c i d ^ 

C9D t:l3m®7^^o 

c 1 4D mmu&immmfj^^^ ^ >t-$)S c i 3d i3Ba«c7):triSo 

C15D SMtftc 0.2-3.0M(D'^^>f C14Dt3ia«CD 
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^^^ifi^ \:.tctf^i^o *»&m^-r s d {3 J: t) Win^(Di^mi^^n^mm 

Cl 9 D ^^®«im^W#4ST-C C 9 :i - Cl 5 D t:gB^K©V^•rn*»<DiilS 

C2 0D C16D (cia«o«^m;?^^tc:J:-3T<^e«}*gSia^JcD^M^^m-r 

i)^Mi:*S4^^<Dfi:^F 2 c^X2 c i; U F 2 c© 5'fl!iJtC(fl[g-rS F 1 c 
iii)i»Si:«:5^K®^i^F 2 c® 3'<B!llc(j5[»-rs«Jt^F 3 c{cffiMfl«J«c^ 

i:LT^JGS^nfcffi^fflMtci3{t-5ffi5gcCDMJgR2 c<£X2c^LsR2c®5' 
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C24D C2lD-'C23:i {CHaa®l>-rti*»®=ip>y htc. UtrtinU^t: 

«S^^c»liffi^^^fci:§fc2ofeJl±®^^{3^^BL)&:v^^bC!)&l^l^^:D^^o ffiffl 
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?>mm (T^iD-^F 1 c-^R 1 c) (om.izymiziim.-r^m^F 2 c (355^^0: 
R2c) tnnmizm\:ym^mn^'^t5o 

^ofc <|RI-^c^«ia^J^3^a^T^ f 2(37'-— ^i/U-r^gMia-^efe^eji^iija: 0 
r:r--;i,j mmifiKf V y^(Dmi\izm':5<mmM^'^izX^X 

i^'^{zxz2:^^mm^mm-rzf^xmmx&^o 
^^miz^zmm^mmi-^mmmtiimmim<Dm±.'ptii<, imx$>to 

mmmzii±:^f&miz^iir?>mtmm^mm-r^mmmjtm&mm<D^T(Dmz± 
^':>xmm^^^-r?>ii^izmmtLx^i7u^^ \^mmi^^^\m-rtnt. mm 
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So H&^H^:L•Cfflv^Sc:i:t:J;o■Cs ^^^^ 

•r-*5^^*m^tef4®^#«:i:-rscii:A»T§5o MtcfD^j^^siis DNA -eft 

^^i^-e- 1: J; o T efc^^ n 5 o 

F 2 c ^^tsji^-r^mmr ^^.tufi-c^ ^mmt^ j; o t iijs-r s t 

T?&So^Tl^>;i/-r&J^f8g$-e-TS#^tlS( template ) h f S ffiM^^^S 
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jBaww^i*:®y>'ADNAx *sv>ttRNA35)*^^n5o ^t^^mmmmi.. mm^ 
ta^X'^^mi^F 1 ^m^. z.<DnmF ii^m—m±(DF i c{c7':^-;i/-rsc 

t ©aiig ^ X. S ^1 *ST* # 5 o 

OOfS^X2*5J;ZJfX 1 c txmm^tl. X2CD5'{BIJ(3X 1 c fjimm^ tltz^ V 

X 2 : '^^©^SSB^iJSJ^o^^a^M^X 2 c tcffili0«j«;jgSi2^JSI#-oMJa 
X 1 c rl^^cDigSiS^J&j^-Oi^^tCiJttSMJ^X 2 CCD S'fflatz:^^^- S^tSX 

1 c tnmmt:im\:>mmwim^n'Dmm 
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«X 1 c fc®gEMt*J, 0-100^», ^^tca^L<ttl 0-7 0J!g«i:)5:5 

tifix'^. mmm^m(Df^jk ttj^^y^m^^^-rzcLtffiX'^^mn^^i^'r 

So 
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i:. "?■UT•^O3*5|SSjgtC:}3l^T♦BM^^^^Dje;i^h^S-0H»S-^;tSiI^:. <D 

i:;i«rp^7^;?i-:^i/«;7 U i^>(bromodeoxyuridine)i:V>o;fem<W#:-r-afe5Ci: 
ffl«®^^©t§SfcbTfe«S#6-rs*)0-eS)-5Ci:A*il*bV^o :4^^B^(c 

n'^^itifix&^mm.(Dm&^m'Oo mai^mizt^. 5-200 i»)a^b<tt 
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^rsfea&cttx mmmiz ioJMsw±®s^=feipjffl-rs®**a*Lt>o -:;^> * 

mtz^?>ytf}zSjt^l,:t^ Ktt«lf§fl<Jlctt'>5&< t*) 2■^o1S^^c:MS'Jfc:7':^- 
Sfi[^l5(W095/05391. Proc.Natl. Acad. Sci.USA,91, 6644-6648, 1994)*) 43t»n?feSo 
— tc J; o T®^e«j{cHffl<bt- S c * # So M-fb^T »J if >f l^sl-^ H 

ISlilgttiSMtz: «e S CI a d<T* $ S o 
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^i£mmm^mm&m. una 5j<u^^— ifA«^i9i-rs^D^-;5^-, ^si^ttu 

PI DS^ ^fe it o fe 2 0 5 ^ S d t **-r* $ S J; -5 1: «t S o 

"^m^mm^^-^. in vitro -^a^m^ii^ >j^^w^(Dmmtzmm-r^^ 

^g«lfSI4*J$-:> DNA ;J< 'J ^ ^ — i:la^^•^t)•a■T■^^!!^&^f ^ Sf&tc-:3t^T. 
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MiiAJr»j7^-r7^v- (F3) *>e>©ffiism^fig mm) ti<toTggi*n^ 
:Ri/u;r^HttH •^©5'*jggp^t:M«8x 1 c (Fictffi^) tm\^mm^n 

odi:**^. ci®i:§^fift^ns^^<D 3'5fe4|g?aJ^(i^©ffi1«i2^JXl (Fl) 
^i$oc:tt)&5o ia5«:> R l*^ii^i:UT^fig^nfeffiffl^*J7"i7^S'-r7 

tzj;^r 3'*i»gB^*JigS^tig^*Jprti«:*tSii:3&:5ts 3'5)CJgCDXl (Fl) 
H:^ m-m±<OXlc (Flc) t:T--;i/U SBS^IM^: bfei*MSJ^>*«ji 
tf (05-B)o -^UT-?© 3'fflfltZi3ig-rSX2 c (F2c) ?cii«^J^^<&^ 

2 (F2) A«r^-;i/U dn^fe^^^j^ii-rSffiffim^^ASffiDns (05- 
(D) J£^^-r €> ^ So t 2 S^t^T-$) S^^ia(D)H:^ 
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o«MiB3?lI«i5^tfs ^^K(inteniiolecular)SJ5E!<t *) *)^^P«3(intraBolecular) 

5««SF2 c J:t)*MtcSlS±-^ 3'ffl|«DfS«jF 3 c t::T^-;i/-r e^^-r 
^-fv- (F3) SSiJCfflic-r-So c:®r<i7^-r5^v-:&^^jejj^i:bT^ 

bJOhuSBF 2 c *-&*«ifl*&jiai: LT^^*n:fe:fflfflitit±gJfe$ix. ■?'3!j«TR 1 ifi 

So 

— r^^-^- (F3) A^^^^fftftJMft&^nSiejSijJ&So g*)^«fi5&:&^t±-< 
y^'^-f^-cDmmu&iim)^^ r^>r"^-®x i (f i-^r Uw^e^) m 

J^©Tm J; 0 <K < Jfe S J: -5 t-ift^-r S c: i: J: o T^fig® iS' ^ ^ > 3 > h D 
-;i/r5il So -r^to-i^x (re^^-r^>r V-F3 : F 3 c) ^ (F 



wo 00/28082 



PCT/JP99/06213 



21 

2 c/F2) ^ (F 1 c/F IK ftSV%tt (T'^^'-r^-f ^-/UStCjSW- 
53*{H9®t^«6) g (X2 c : X2) ^ (X 1 c : X 1) "eftSc ft^S^ClT? (F 
2 c/F 2) ^ (F 1 c/F 1) F 2 A*;i'-7'g|5^U:T--;i/f S 

<t D*$fcK:F 1 c/Y lKOTrL-;i/4fTto-&Sfe«)-e*«oF 1 c/F 1®© 

^jL-TT. 7.^^)f =^>^^(contiguous stacking)tDf tSnS^g^SliSffl-rSCl i: 

•??§3&V>2|-y d'^f HA«2 2|s:|ggp^l3|»gj-rSCli:tcJ;o"rr--;i/** 

Wt^i:^cS]Klfc'^2feS(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1992)o O^Ox Tez^-r^W "T-^F 2 c (X2c) 
#^•el±5'--;^•C•#«cv^,^:•5fc:^t^LT^J<cDTfcSoCl■5t-i^«sF 2 c(X 
2 c ) bfc § tc«[itt)TT'^ ^— r-^ >f V— ;i/*5qriBfc«; s 

©■e. 4ej^e«jtcF2c (X 2 c) ;i/ijJ^5fe^nSC:i:(c:&5o dOJSS 

3»J^&^^bfe0!I*«IIJI8fifyfe:gB«$nt:v>So ci(3DXjSI±iraMfc:J:S^<4-^x 
DNA^ U * -Hf d J; o Tiifigr S d i: T* ^ 5 o 

F2c (X2c) ^n^^mmmti^iMcD^^izit^ sa;5;&?fetcj:t)ia5- 
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R lttJ®S^«S^*snrt6«:^*aii:3&So Ti3:t>*>. F 2 S HNACDF 2 cfcir-- 
^ittSt: <t o T^«p-rn«s F 2 3{P ^^fig Ufc DNA H: 1 i: 3& 5 , DNA/BRA 2 * 

LfeR 1 ctcu^'^— ;^r^-('v-*7'-— sz.il So bfc*»-3TR 
m^mm-r^^LtifiX^^o l-'&fc^x una aflMi^U-Cx *©F2ct;:7'-— 

jv-r^F 2 tf> it, (Dmmm^ms stJeos'fWfciffis-rsFa ckit-— ;b-rsT 

g«l$ti;fe*aMil*i^Mi:bT-^®R 1 ctCT-— ;i/-r5R 1 S-a-^igji^t-rs 
4a*IM-&J5d^ «bT 3'ffilItH5tg-rSR3 ctCT— — ;i/-rSR3$-a-^je;i^i:"r5 

jtff-rSo feSVAtt. -^^^tlfeSiiSlfeft©TT-M^¥^^{CDNA/DNAm©fiil 
tSttA»Sa^-t? ^J&lAi: ttitt, $feC:i£E^fe^g«|?S<4SJ#ofe DMA U p< ^-H? 
*^i^5^^t)•&Tffl^^Tt)Al^o lJt±©<ta{;:^ RNA SfISi: UT^ 1 ® 1 

tS14*W Mte^i^^tSiS^^^-^i^o Bca DNA jJ^ U p« -7 —If CD J; ^ 3Q: DNA s|< V 
^ -7— e&^Jffl bT4>. ^titC RNA jtP^CD^ 1 CD 1 *«aSiCD^J^CD3^(i«ef>-r. 
DNA ^mm i: -r S SUS * l^-oDS^ig t3i:o-CfT^c:i:AJT-#So 

* ©*fiJfflt-S c htc J: o T> 3|5:«BJ3icH«CD:fi|>{? jft^'^ 31-2/ 3 > S * )t e> -To 



wo 00/28082 



PCT/JP99/D6213 



23 

«4R2 c*X2 ci:b^ R 1 c?£Xl c fc-TS^J- U ^ h-T?a5)So il® 

X2 X 1 c 
FA F 2 F 1 c 
RA R2 R 1 c 

R 2 ttF 2 Sr^-r ^-i: UT^^^nSffl1«|g{z^*nSffi3gc®^«6R 2 c t 
4alS9?J«:^M^JT?&So F 1 ciiR 1 c{±■^n■€'tl^ F 2 c43J:tJfR 2 c<D« 

tcttx BstDNA4<yp<-7— ^fSfflV^fej^^, F2/R2c F^-? 800bp> ii*U<{i 500bp 
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xmrnm^m^ffDour. la i®(4){zv^/is*-eH:^{cuiBjufe*:^wo«* 

S*?«C^*ll (0 5) ^ll^I«l®S/i&XS^:;&oTV^5o E 1 <D(2)T- F 3 i: tTT-- 

F A )&» L feffiM^ttggl* n> qrtg«c4^8i ^ S o 

(4)T'R2 c3{)SlsaMiig-&*sojgg)&)t^Sgi:«:^fei::i5T-s UM'-xr^^i' v- 

SffiM^^^tt, FA0 5*<B!l3fcjSt?&SF 1 c t;MSgP^*-eff totiSo C®*B 

«cgB^JF l*s#^Et-So F Itt. I^I-:fl-^-P»9(cM^F 1 c tCjt-^A^CT^-;!/ bx 
«ffi0|-&f»*«J&*So 3*5feJg (F 1) *sp|-^±(DF 1 c{::T--;i/-r5i:§t:s 

l*»^<Dfflli^^^(DSj5&^^i^^Bg|b3fe*«^jitfo ^CDi^^> 

bT^^^nfcfflMiitt> fitjf 3' ^miz^^^xi^&M^^tiiojmtjiJifmttj:?>o 
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®^fig{c<t-3Tgife$nfem*»ffiiim^^sii*& (03 -(8)) -rsiix -^^A^T 

)Vr^iltifiX^^3'MmRl^m^ (03-(lO))o CCD 3'*5SgR Ittl^-M 
®R 1 ctCT:r-;i/bt:ffiffim^figSgi*&-rSo ^X. CL<DS.m<DF tR^t^^f- 
0 2-(7)-e^§Tl>SSii&i:lfllD-C*So bfc**o-CE3-(10)K:^ 
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COJ; F 1 - R 1 P^^igaiB^J t^cD*BMie5^Jd«3£ 

F2-F1 (F2c-FlcK *ifettR2-Rl (R 2 c -R 1 c ) ©igaiBJU 
•tf«fiK*i^5fK^*^Jg^UT^^So tzt^^mS -{9)Xt±. 5'{B!lA»^ (R2-F 
2c) - (F1-R2C) - (Rl-Flc) - (F2-R2c) tr^^'^mmX' 

K^&^fig^j^i:bTF2 (^fet±R2) tf^iomH^i^. m\^^x^^<D3'Mmti^m 

3® © K: il fr b T V ^ :S K) 2fe 5 o 

^ntzmsk^mm. txyx^^^z-tts^^, :^%^x sa^j t ut v> ^mwi(o^WLifi'^ 
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FAs 
RAs 

r^-r v-R 3. 
• mmmm<Dmmm^m^no dna ^ u ^ ^— t?. 
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m9^mm(D^^r'cnoa mmmt u-rSs xris-Hci m<orp{^if^^mTj\^itj 
izmmifm^t^'0'b(Difim\^^ ^nso ph H:<seffl-r s dna u ^ ^— if tiisu-cii 

;i'7tx^i/ H(DMso)-^5j^;uAT^ h^t^-^izmm^ti^o mmum.{Tn)cDmmm^ 

OT-eiSli-r ^^}l1fiX'^^om\iZ^^>(>{ N, N, N, -tpimethylglycine)'^7^ h ^ 
7)\/^)\^'T>=^—^ Jxmi.^^<0 isostabilizef^fflK:d:oTti®lfe«&^OlSl±tc 
4)W^T^So ^^-r>tt^ SiiSr«ft' 0.2-3. OM. $f^U<ti 0.5~1.5 Mgjg 
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^•^l^A i: v> o & S v^(i SNPs ® J: -5 «:jaa^^S^i^^fltjK:^^ 

ffi^35:tti^Kig^J5:^il|e;S^&{c^^r5-^A^«c^^o bfeA^^Ts fci:;?.^o/c^J5g*« 

m^X'mm&m ff o -r v ^ s pcr ^ ^-e u < i Nipij^-e $> s o 
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St::4i:«Wtc:j;ii«, F3 (EIl-(2)) ^R3 (ia2-(5)) -^mLtiT^^- 

^tifi-V^^o Ttiii:>-ib:^%BMit. huIB C9D Lfexig:£^$r i :$:^±t:ffl 

F2c/F2^. R2C/R2H. Flc/Fl®. ^bTRl 

3c/F3P^. «ce,r5{CR3 c/R3K{±, ^tl-^'tlF 2 c/F 2 F^s Jfe^Vt:: 
R2 c/R2m(D-F-—JVizmi-t^tl^Zi>y'>(:if:3.TX ^ > ^MMitZ 

^IgB^tc 43 synthesis ) i:iiiiii(ampl if ication) ^ 

•Do 

3'5|cigtcp|— ii±®— SPF 1 c(c:t-— ;i't"Sciii**"e&5MiSF 1 4 

m(Dmwtj:m^mmx'$>^o c:(D^^tj:i:^mmwtii. ^(D^^tjimmtzm':5i^ 
n^m-Drnm -3' 

A) 43j;tjfR 1 c izmm^tj:t^mim (r^-r^-RA) ©2fflm^cffl3ic"r5o 
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^-FAi:RA<DS-CH:. fi^Xl c/X 1 (Z)iB^J?&S«cS^® fct" 5©A*il* 

b;t5^Ha:x3'5feigtc;i/-rf*lC#H£'rS^^X2 c{::fflMfi*J'Ec^i^X2 
5*ffliJl3{±^J^ XI ^&i^o*)®ii-r5o 5fc®Si;BI^'e{±r^-f FAJ:RASfi6 

i: c: U f'i-yf. r ^ ^ v-i*i®$iJISB|^^|[|gPttl3^jES-r S^JISS^^K: J: 
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S J: -5 dNTP t) d *ti5 J: a tc^ff L3&t:f nttsft 6 jS: V^o 

U 7*^ ^ RNA 'J ^ ^ -Hf D ^-^ A LT *J < d i: 

©rp^-^j^-^isiis-r s RNA u ^ ^— ific J; t) !fE2?d*ff t>nSo 

gJc^fifci^^tftmi^Rlfie-C^jSo :r.^i^^A:ruT-( h\ SYBR Green 1. feSV>t± 
Pico Green ® J: ^ 2 ^Si^S-f > — * U — ^ — -^fe sm5tefelS®?^4£T-e* 

ifiojmx^Zo ^<Dm<D^iiimit?cRm^(Dmm'k^^^nx\,y^ifis r^^r-^ 

- ^^-r -7 (c J; S ^:h;KD ^ ES«J3b«"0 V ^ c *» ^ ^ffi** f& I N i: ^ n 

m^m-oi'—tju—'^—tmmiz. i^-m(Dmaim^mm.-t?>:^mt\^x. m 
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Bst DNA5l1U>>«^— fe* 

Bca(exo-)DNA^'J/^-H? 

DNA :t^U^^— K^^l/y"^ • 7-7^>«> h 

Vent DNA5it'Jp<^— i? 

Veiit( Exo- )DNA U ^ ^ — t? (Vent DNAtJ^'Jp^^— Kd^^oi^Vp?^!^ T—Hf tS 
DeepVent DNA 'J ^ ^ — 

DeepVent(Exo-)DNA ^ U ;»« ^ —If (DeepVent DNA 4^ U j>< ^ — -if jb* ^ ^ V 5? U 

029 7 T—i^ DNA U ^ ^— tf 
MS-2 7 T— DNA ij p« ^ — If 
Z-Taq DNA U ^ ^— I? (^?@ji) 
KOD DNA U p< -7— fe* (^?Wi^) 

dtl e>®i^l!l©4«T- Bst DNA 'J ^ ^ -Hf Bca(exo-)DNA ^— iftts 

mTm)®liS=& ir®fetotC4g:»1* t3 LV^©i[|fe^^^^&^JfflT• 

Vent(Exo-)DNA;tt y ^ ^— If H:^^g«ltiH4i:*t(::mjS^li»tm4Siii^fe^l^T' 
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>>'^^H(single strand binding protein)(DmulzX':>XiS.M^ti^^t 
**^^n-CVNS(Paul M.Lizardi et al. Nature Genetics 19, 225-232, Juiy,l 
998)o cof^ffl<fe2|5:«H^tc:j5&fflU l*«J^-^iS'>>'"«^®^»f ScttcJ:-^ 

xmmm^m.(Di&mmm^mm-r^ ch*»-^^Sofefc^ (ivent(Exo-)DNA5j? u 

^-^izMVXU. 1 *:^i^^^>/'?^«i:bTT4 gene 3235)S#^T*feSo 

j&So bfe*»oT. dATP*«^oT lJSSftJ!)PbT*)B3Si:&^«cv><t-5t::. 3** 

t::3'5|sJgdJfcfc^2;gaiUTUSo-C*)x ctl^f^-fbLT blunt end ill's 3' ^5' 
j:^V5?^bT— i??SI44fiJfflt-SCli:4)T'#So 3^^Si © Vent DNA 

Tt^U^^— 'l?a:Cl®?St4^citoch*»^> Vent(Exo-)DNA U ^ ^— If i:ig-&b 

^wv-iibTie:»g3&^fflo:t';i3:5?i' fflMii-^«dt©»Wfc«;S dNTP. 

«®ijlM©fflffiiil^l^;£ff -5 DNA 'J ;»< 7— if. ^mJKi&C»ja3Bclfe<^4#;i S 
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d»s<fc^tc. ;i/-rtir^>f v-®T--;u;b*qrtfej&iMSiB5«F 2 c (X2c) 

i:. F2C-F1C ixi c) a^mfzit-tE-r^iMmmtxm^^ti?>o f2c 
-F 1 cPig (#jIl^«Jtc:^^•^■tix 2 c-x i cp^) mmits mmizm^r^i^^ 



wo 0008082 



PCT/JPW/06213 



36 



wo 00/28082 



PCT/JP99/D6213 



37 

—fStf^^m^^mmiz J: ^ t U ^JV ^ a «:^#f i: S c i|^iE-r^ § 
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m7i±. M13mpl8 <Dl^fltj^^iB^Jtc4i3tt-Ss ;t U :f:3? K<£#fi£-r 5# 

mSit. M13mpl8 *iSSi:UT2|5:^Wlc:J;S l:$:^;|^^cD-&^:&&fc:j:-D-c^ 
^ iifc^figi^© T o - ijg^ S -r ¥K-e 5 o 

U — > 1 : XIV size marker 
U — >2 : Ifmol M13mpl8 dsDNA 
>3 : target J&b 

l^— > 1 : XIV size marker 
U — >2: mm^(D BanHI ^^<bi^ 
U — > 3 : Pvul I rSYb^^ 

b - > 4 : |gSi«3© Hindi 1 1 m<t<l^ ' 
miOi±. M13mpl8 4^^i:b-r> -OmUaiz^^y^f^mo) 1 :$immm(D 
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m^. -21 i±mm dna <Dm^ lo-^'moi ^m-To 

H 1 2 tt. M13mpl8 izm^c^titz HBV-M13iBpl8 ^mmt UT*I6MK: J;S 1 

U — > 1 : XIV size marker 

U — >2 : Ifmol HBV-M13inpl8 dsDNA 

L/ — > 3 : target ^ b 

b — > 2 : 1 OSJ5t»^fife#> 

b — > 3 : |I5I§€?!1 3 (DRr^s^mm 
Ell 4a:. ^-^y h-^}S!>?>mZmpl8<Dmm^^^Xt^i:i. *:«B^K:J;S1 

We^So 1 n^^s T{±S/iSI^^3ntKCD$g^T*2fe-So 

U — > 1 : MlSmplS dsDNA IxlO '^mol/tube 

lx~>2 rMlSnplS dsDNA IxlO '^mol/tube 

U—>3 :M13bp18 dsDNA IxlO-'^ol/tube 

U->4 :M13mpl8 dsDNA IxlO '^mol/tube 

U—>5 :M13inpl8 dsDNA 1x10" '"mo 1 /tube 

I/— >6 :M13mpl8 dsDNA IxlQ-^mol/tube 

b— >7 :M13mpl8 dsDNA IxlO'^'mol/tube 

U — >8 ;M13mpl8 dsDNA 1x1 Q-^^mol/ tube 

>9 : target Jfeb 
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U— > 1 0 : XIV size marker 
015tt^ *J J: t;«^fl«J^»iB^^J( target ){c:^-rs=S-mJ*©(4SH 

M: lOObp ladder (New England Biolabs) 
WT: M13mpl8 1 fmol 

MT: ^mmmmmzmpiam i fmoi 

^^^J 1 Mi3mpi8 p^a)^m(n>mm 

M13inpl8 ^mm.h\^X. ><s:^0^{c:J:-S l*^±lcffiMfi<J5&^AiB?«J**3£StC3l 
«g^tL*:^^©^f«;&i£<&^5^feo HS^tcMfflbfcr^^ v-{±. M13FA. M13RA. 
M13F3. ^ LT M13R3 CD 48^7?^ 5oM13F3 M13R3 tt^ -^nJ^tL M13FA t M13RA 

5o T'^iJ'— v-(iM13FA (&5VMiM13RA) J: t) *)^A»e>ffiM^^fife©jg 
^^JScS-^^r^-r T-ftiO-e. M13FA (feSl>liM13RA) fcB|g!-r5«W-3> 

'7s*^^y^>^^m.^mm\^x7'-—)vr^^r>\zm\\^tio^tz. 

M13FA (^S^^(iM13RA) ®rr:-;i/*J^^atJ{C^Cl S J:^ (Cdn^OT*^^ V- 
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(ommm ^mm^iixri>z.^tS)tzo t tzmffommmm ( target ) t ^ r s ^mm(D 

M13FA M13FA J; 5 ^fiJcffiffim® Flc i: IrI D 

/MlSmplS ®MJ^F2c tcffili 
M13EA M13RA t3 J: ^^WLifmmr>W$, Rlc h D 

/M13FA J; ^^mm^<r>W$, R2c l3*aM 
M13F3 M13mpl8 F2c © 3' ffliJtzgllS-r 5 F3c {c^gM 

M13R3 M13FA t J: S-a-^ffiMl^om^K R2c ® 3' ffliJlwBlg^-r S R3c tcffiffi 

^©J:-5«ir^-r lzJ:oT> M13mpl8 <D^^ Flc Rlc ^CV^fcS^i^i: 

SliSfS^flftg (2 5 ALct') 
ZOoiH Tris-HCl pH8.8 
IOdH KCl 
IOdM (NH4)2S04 
6inH MgSO^ 
O.IX Triton X-100 
5% i^j>t^;w^;i/3^^i^ h*(DMSO) 
0.4]iiH dNTP 
T'^-f "e— : 
SOOnM Mi3FA/iB^J#^ : 1 
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SOOnM M13RA/BB5U#^ : 2 

200nM M13F3/ie9U#^ : 3 

2OO11M M13R3/gE^J#^ : 4 
^—^^)f V : M13mpl8 dsDNA /iB3»J#^ : 5 

SIB : ±SBSiiB^«* 9 5 "Ct? 5 ^^AO#ft tJ' — T h -B-T 1 

bfeo Sl&^*7KzK±tc^L> Bst dM-Ts U ^ ^— if (NEW ENGLAND BioLabs)<£ 4 
U 6 lB#P^Sii&^'e-fco Sii&^x 8 O-C 1 0^^-eSjiB*^±L 

: ±i3S/i&?«0 5 >tzL 1 xzL ® loading buffer 2 %T 

:tfD-;^>r';i/ (0.5XTBE) 80mV T-m^?*ifrLfeo ^^^-^--fX 

v-*— hbT. XlVdOObp ladder, Boehringer Mannheim fi{)S<seffi bfeo i^m 
^©^;i/&SYBR Green I (Molecular Probes, Inc. )"^*febTM^?ciiigSbfeo 

1. XIV size marker 

2. IfBol H13mpl8 dsDNA 

3. target 35: b 

T^^i^**iiiS^nfeo ffi-t^-'TXC/'^V KCD-5*)s 290bp^ 450bp<t?a®>'^> Kttx 

ie^J«: 1 2**2*iai:«co;fe*)©(02-(7)j3J;tKia2-(lO)d*22|5:^i:3& 
t>;fe^6)®t:ffi^) *JJ:ViB5(l#-^ : 1 3 (S3 -(9)tafe5S^^ 1 sls^lciffi^) i: 
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fco 

f&mmm^^^ ^ yBA: ic j: o -r sn tr*i d ©bptm- * ^ s - mmm ixmwi 

UfeJ^^-C^ S d h ASit^t- # So 

IIJlB^d 1 8 2|s:^ (200/zL) r-;i/U 7 y 

ttT♦^S^T-:^TJliMUfcoC<DttT•^&[lllRLT 200//L CD TE i^»r^^T'S?§)^b^ 
JecD 10//L ^^iJIBSt^ BaniHK PvuIK HXXJPmndlUX'^ti^tiS 7'C2mmm 
fbbJfeo f8fb#>*2X7':<fo-X>y;i. (0.5XTBE) ^^ot^ 1 I^P^x SOmV^^^ 
ei5ci&Ufco:»'^-9->r X^-* — i: LT. super ladder-low (lOObp ladder) (Gensura 
Laboratories, Inc. »i) ^mm\^tzo t/)c«j^oy;i/^ SYBR Green I (Molecular 
Probes, Inc. )f^€ibT^^^fiilgUfeo ^^{i® 9 ic^f i:43 1) T-S^So =&U 

1. XIV size marker 

2. HiM^O BanHI fi^b^^ 

3. imtli^tDPvuII 

4. l^Si^JO Hindi II ^flsi^ 

zzxitmmmm.(om\.^mm^j&<^^mB!i.\^x\.^^mmmit. ia^j#^: i 
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BanHI 


PvuII 


Hindi 1 1 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(ll,15;Bt|g•^t^CV^) 
liiiSJi&^R't'^t^^^'f Xbetaine: N,N,N,-trimethylglycines SIGMA)^j!]Olc 

Mi3mpi8 ^mmh\^. :^^m\z^^i:^m±.^zmnmi3imimL3\i^t^mzm^^ 

r^-fv-tt, mmmi-^^mi^tct<Dt.m\^'c&^o mmmkmit. lo-" moi 
(Mi3iiipi8)t?. lir^4?^fl^i:bTzK*fflv^feo ^»n-rs^^-f xis Ox 0.5. u 2m 

2QmH Tris-HCl pH8.8 
4iiiH MgSO^ 
0.4mM dNTPs 
lOmH KCl 
lOmH (NH4)zS0, 
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0.1% TritonX-100 
r^>f V- : 

800nM M13FA/'iH^J#^ : 1 

SOOnM M13RA/gE^J#^ : 2 

200nM M13F3/iB3«J#^ : 3 

200nM M13R3/i23?iJ#^ : 4 
^—^^v h :M13inpl8 dsDNA /'ia^J#^ : 5 

HBV^S^£^©^f^5^i^^J:&$a^5i^fe•M13mpl8 (IsDNA ^It^iiU-C. :$:^qetcj; 

HS^Ki^fflUfer^^ v-ti, HB65FA (gB^JS^ : 
6). HB65RA (i2fll#^ : 7)^ HBF3 (iB^iJS^ : 8)^ ^LT HBR3 (iBJ«J#^ : 
9 ) ® 4«liT?*So raF3 i: HBR3 tt^ ^tl^ti HB65FA HB65RA S^fig^ji^i: 

^ v-(± HB65FA (ife 5 HB65RA) J; 0 *)^*» Jfe -5-^ 

^r^-rv-TSc^-e. HBBSFA ($)5V^ttHB65RA) i:Blg?t-SM^{czi>7^-f 
T;^ ^iJ'')'=^>^m*ipJfflbTT^-;u-r5J:^{C|gtfU;to HB65FA 

S HB65RA) (^T'ri— ;u*s^^0<jtzieii SJ;-5{cz.n^)®r5^ v-jije 
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iaj?iJ(430bp)?&iE3«J 1 OiZTjkVito 

r^^v- 5'{|iJcDti«J / 3'ffliJ<7)Mi^ 
HB65FA HB65FA \,Z J; Flc i: H D 

/HBV-MlSmplS (O^M F2c tcfflffi 
HB65RA HB65RA C <t 5 ^figfflM^® Rlc h ^ D 

/HB65FA \z i S^fiKfflM^c?)^^ R2c tffili 
HBF3 HBV-M13iDpl8 F2c O 3' fflijtc:|^g^-r 5 F3c (CIBlifi 
HBR3 HB65FA C J: S^^M^©^^ E2c O 3' (ilt3|9IM-r S R3c CfflM 
CO J: "5 «c >r v-lc J; o Tx HBV iS ^ cD g|J ^ IB 5?iJ M ji ^ :e 
M13mpl8(HBV-M13mpl8)©Mi^Flc 3tP?) Rlc tcv^fc S^«6i:^cDte^ie^*Jg*iH^J 

u — > tt ifeo -If > r ;u tc ^ j^x U T V ^ S o 

1. XIV size marker 

2. 1 fmol HBV-H13iDpl8 dsDNA 

3. target b 

HMfifiJl ill^^Cw, target*s?^4£-rSi:${wC!)*^, '|£-9--f XO^'^^ 

i:bTi£^i^3&Jfii^^tlfe (U->2)o {£-t>-^X<DM-> h'Oa t>^ 310bp. :fe<t 
tJf480bp{^^ttOM-> h'tt^ix^ns :*:J5/S{w<t »)M^nS^^T'*>5. iB3«J« 
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Ji<i1-SiE^J( target)**^*: oT * *|gB^<fellMqIflgt?afe S d i: A^fitg^tijfeo 

#i£T-ecDS^&M® 5 Ml ^n^ti lMl<D alkaline loading buffer 

0.7%r:*?P— ;^'y;K50mMNaOH, ImM EDTA)<&^-3-r. l4mrS. SOmAT-m^ 

fflbfco i^«I^®>:f;i/* IM Tris pH 8 -T^^m^. SYBR Green I (Molecular 
Probes, Inc. )T'^febT^^^ili^bfeo i^^tiS 1 3 t^l-o =&b->{iJiilT 

o -y- > r ^jE& b T V > s o 

1. ^A^7T— >*CDHindIIIT^^bWfM- 
•e*5o HJIBiW 1 (U->2)s Il«lifiaj4 (l/->3) i:^tc^3&^fSJ|ay:2kbase 

•e§5«SH-e{i>5&; < ii* 6kbaseJ^^±^z:^^:-^^t;^-^:l^s^i:**^|3JBab?feo iD^Tx 
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fco 9->f^v h M13BP18 dsDNA * 0-1 fmol SJiSI^K* 1 I^H^<t 

UfcoHJte^ 1 i:l^^ttc. 2%T5trp-;5^y;K0.5%TBE)-emMi^i!lUSYBR6reeii 
I (MolecularProbes,Inc.)^fet:<fct)^KSfiliSbfco t^^'tf'f b 
Ts XlVdOObp ladder, Boehringer Mannheim) ^^ffl bfco l^mii® 1 4 (± ; 

1. M13iDpl8 dsDNA IxlO'^hiol/tube 

2. M13mpl8 dsDNA IxlQ-'^mol/tube 

3. M13mpl8 dsDNA IxlO '^ol/tube 

4. HlSnplS dsDNA lxlO-"4iiol/tube 

5. M13]iipl8 dsDNA 1x1 O ^'nol /tube 

6. M13mpl8 dsDNA IxlQ-^mol/tube 

7. H13]Dpl8 dsDNA 1x1 0-"niol /tube 

8. H13mpl8 dsDNA IxlO '^ol/tube 

9. target 

10. XIV size marker 

( 1 ) Mi3mpi8FH (^mm) (Oi'^m 

). DNA tiyX^ M13BP18 im^m). :feJ:VM13mpl8FM i^mSl) Sffl 
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V^fcp ^^M-^a&5M13mpl8FMa)f^Si{±. LA PCR™ in vitro Mutagenesis Kit 

mm) *<sgfflu 1 i^&mm^mxvtzo ^<om. s^-^j^>s/>ytcj:t)gE3«j 

: CCGGGGATCCTCTAGAGTCG(iB^J#^ : 1 9 ) 
: CCGGGGATCCTCTAGAGTCA (iB?!J#^ : 2 0 ) 

(2) r^-r v-(D7^if^' > 

ffiffl-rsr^-f v-tt^ FA r^-r v-co fic s'^jgtcs^^x 

(3) mm^sB^ 

M13mpl8 m^m)s *><tir M13mpl8FM i^mM) ^mmiZl^X. felTKl^f 

S^Mli^ifflr^-fv— fe^y h : FAd4, RAd4, F3, R3 
^SSJilifflr^-f V— fey h : FAMd4, EAd4, F3, R3 

FAd4 rCGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT (iB5>J#^ : 2 1 ) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (iE^J#^ : 2 2 ) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAG iUmm^ : 2 3 ) 

F3 : ACTTTATGCTTCCGGCTCGTA (iB3^J#^ : 2 4 ) 
R3 : GTTGGGAAGGGCGATCG (iB^J#^ : 2 5) 

(4) Ml3mplS <Ojk^^^m<D^ih 
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D2W 3.75//L 
lOX Thermo pol bu£eer(NEB) 2.5 /zL 



2.5inM dNTP 
lOOmM MgS04 
4M Betaine 



4/zL 

6.25>t/L 



mmm 

20mM Tcis-HCl pH8.8 
lOmM KCl 
lOmM Om^SOt 
BmM MgSO^ 
0.1% TcitonX-100 
400 //M 

IM 



M13FAd4 piimer(10pmol/>aL)3iy: 

M13FAMd4 primer(10pmol/>a L) 2 jU L SOOnM 

M13RAd4 piimer(10pmoI/>uL) 2/zL SOOnM 

M13F3 piimer(10pmol/A£L) 0.5>eiL 200nM 

M13R3 piimer(10pmol//zL) 0.5 >uL 200nM 

±S 22/ul. 
±i3S^&^t3tJ'— h M13mpl8s tfe{±M13mpl8FM 1 fmol (ZuD^muV. 

KligPU Bst DM :J?>;>»<^— I? (NEW ENGLAND BioLabs)^ 1/^L(8U) ^AnU 6 8*0 
$fcH:68.5'C-e l«FHSj5B^'e-fco 8 O'C 1 O^HTS/i&Sif itUStT 

El 6T^-rJ;atc:.FAr^'f v--tb-CS^Mffl®FAd4 5£fflV>;fei:gf{±x 

^ssffl©FAMd4 m&m(Dmm^:&(o^^^mmzmmt^m^ 
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t^an? § s CI t ttfco 

Ito^'-^y h mRNA {i^ BUilBI^^Jaiii (Prostate specific antigen; PS^ 

^^MLfcmm'C^^mM.mBmm LNCaP cell (ATCC No. CRL-1740)i:. 
%limT*& S@i$#il1^3ifiL#|Jil|g^K562 ceU (ATCC No. CCL-243)<&. 
—100:10* -C^g^Ux Qiagentt (h*^'^) ® RNeasy Mini Ht *fflV>T:fe RNA 

j&fflmbfeo nmtcis^fflbfer^-r psafa^ psara> psafs. -^b-c 

PSAI13 ® 4 |13ST-^5o PSAF3 t PSAR3 tt. ^tl^tl PSAFA i: PSARA & 

*fes PSAFA($)S^^i± PSARA)®T-— ;^*^«$fcetJ^cj@z:5«^:■5^3z:n^>^Dr 
PSAFA: TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGKJGCICGGTGTTCTG 

mnm^ : 2 e ) 

PSARA: 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(iS3«I# 

^ : 2 7) 

PSAF3: TGCTTGTGGCCTCTCGTG (ia3?!I#^ : 2 8 ) 
PSAR3: GGGTGTGGGAAGCTGTG (iS^a*^ : 2 9) 

r^>(^-<Dmj^m^nm^i:kTiz^'tisbt:i. ^fc. mRNA su-k-t 

S DNAJg»iS5lJ{C^-rS6-7-7>f V-©(iMg|0^, 43cfcOTJK^^Sau3AI® 
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PSAFA PSAFA t J; Z^m^mm<Dmm Flc i: 1^ U 

/mm^&mm(Dmm f2c izm^ 

PSARA PSARA t J; S^^ffiMtiO^^ Rlc b 

/PSAFA tC <fc S'&fiefflM^O^j® R2c tdfflM 

PSAF3 mmm&mn(Dmm f2c cd s'^itzp^-r s f3c vimm 

PSAR3 PSAFA tC X R2c ® 3'iB!ltC||?^t- S R3c Cffl 

Rjis^mmm ( 2 5 /zl tf) 

2O111M Tris-HCl pH8.8 
4mM MgS04 
0.4inM dNTPs 
lOmM ECl 
lOinM (NH,)2S04 
0.1%'nitonX-lOO 
0.8M betaine 
5mMDTT 

leOOnM PSAFA & PSARA 7"^ V— 
200nM PSAF3 & PSAR3 r^-fv— 
8U Bst DNA —If 
lOOU ReverTra Ace (TOYOBO, 0 
Sue ±RNA 

^T©fig^{i*±-e?g^Lfe« :^mmzi5\\Xit mRNA ( 1*:^) * target 

X'4S^mn^\ 85-Cs 5^-t% i5jS^^±^*fco SiSil^T^. 5/zLOSiiB?t 
* 2%7'^D-X*^oTm^t*a& Us SYBR Green I -etftm Ufeo 
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IS^SEi std^Nfo WT®it>r;i/{c^ii&UTv^So 

U-> Bst RT LNCaPmi&/l0^f@OK562 
1 - + 0 
2-4- 10 

3 + - 0 

4 + - 10 

5 + + 0 

6 + 4- 1 

7 4-4- ID 

8 U — >6(DSJ6&M 1 AiL^^SauSAI-efi-fbUfc*)© 

9 U — >7©S5&Ml//L^4Sau3AI-^t8<bbfc^© 

10 -y- XV — * — lOObp ^ ^— (New England Biolabs) 

Bst DNA Jt? U P< ^—4?. ReverTra Ace (DVN-m*^— ;^*«35^^^ tiMtl**t# 
^n^ii^'Dtz (U->l~4)o ii5:??©S^^#:ffiTT-(i. LNCaP ffl3f€CD RNA 

#:&-rsa:s mmmmnfimm^titc (i^->5~7)o ioo:^M<DK562ijffliaK: i 

^®LNCaP*>?)flDttlimRNA-e^ti^mnIggT&ofe (I/ — >6)o Ji*S0^ttx 

hf^SP®ga5?iJtc$)S©JIS^^MSau3Aitrg^bbfci:c:5x ^^^n 
S:^§$©»fM-tcm$nfe (U->8» 9)o 
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T*:^B^^^Stlt-S«-&{z{±, Bca DNA ^ff i; p< ^— l?o J; ^ *3a*fe¥#^tS*4 
^a«l^© DNA U p{ •7— lffSi4S#:&lt-:D DNA U p< ^-Hf ^fiJ^fS 
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b ) F 1 c lZT--j]y bfc F 1 ® 3' UTffiM^^^*fT-5 X 

m 

d) xac) T-S*^^nigS?*M-&3!)*Rrtfe2:^Cofi1iMtit3i5ttSffiit®^JiS 
i^mmmrjimn^ 3'5|c4gtc#tfn<U:5?;i7U:^^H&7'n— ^© 3'* 

mm-^m^nr^x. xac) T-^jefg^tifcfflffits^Ejft-rsxe 

2. XSd) {C*5l.>Ts ^Edojg^l^/bJ^^R 1 c{IT::^-;i/-rSC:i:*JT*tS!^ 

3. 'J>jS;< i:*) JUT© 2 0(7)^^X2 iJ J; t5X 1 c iiT-J^fig^nx X2®5'ffliJ 
t X 1 c 3&5jgi^$ tlfe;r y :J 7 ^7 1/ K o 

X 2 :#^CD^%iQ^J^|$o;^^(D'^:t<O^^X 2 c (z4§M6tj«:%^gB^J$llF 

X I c •.^^(Di^mmm^m-Dmrnz^if^mmx 2 c® 5'{njtc:(4g-r-5fs^ 
X 1 c tmnmizmri^mmm^ij^n'Dmm 
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i) mmx2tfimmF2-^i$>^. mmxi cusim^F i c-c$>^m^m3izm 

ii ) :*-•; ^ b:^-^ h'OF 2 ^^fig^ii^i: U ^Mlc^B1iO^:&^^iB?iJ^£^ 

iii) x« 1 ©^K©«3S©^l^*iM^?sri^^*»Rr«6*tfcS8 

fc-rsxg. 

iv) x@ iii)tc;tJltS^ 1 (Dmm<Di^&nm-^^-^mt Ufc^^tcia4ie<3«:^ 

5. T.miii)<Dm^Mm'^^^smt-r^mmi^R2 cx$>^). d>oxSiv)l3 

6. X«iii)43J;tr iv)lw*jltaiyi*^!^^*SRjtfe*^HIh-rSXig&. 
2c/R2) g (F 1 c/F liJJ:rJfR 1 c/R 1) 

8 . mmttsizmmti^ rna x@ nnz^if^mmm^sst^mmw-mm 
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D) xaC) (34bH^T 3'5feJ^^^«^Jig^ASpr^«:^^fi|hbfc^^^xaA) 

^^T^^igfei^ ^ o 3* *iSt3^iffi0tj;&^SiB^jSii^ (ox$> ^m^m. 

12. XSA){c*j{t5M^*s^^Ji5tclB«|CD:?5^lcJ;o-C^£!g^nfe*®T- 
& ^^^JS 9 c:gBi^oi^4i;&^o 

9 fc:IB«<D^^o 

1 4 . i!li«?iaK^S^j3iS'><^ >r >T*3fe Sli^Jl l 3 {c:iBtB©:^^o 

15. S*ja[4»tc 0.2-3. 0M®^^5''f>S?§FS$'e-5^^Jil 4 (wiBi8©;?^ffio 



wo 00/28082 



PCT/JP99/0$213 



59 

1 6 . m^m 9-15 tc:i3«8ovN'rn*»®ii4i:&^Sff v^^li^@s^s^fiR«!lA»^ 
D if a ^ 11^ t- s c: J: 13 5C3|s^4^ o^fl^^aiEj^j <&tftm-r 5 o 

sm^-rsii^ia 1 7 {c:ia«®;^^o 
1 9 . mk<oifkmm^^'r-^m3!ii^ 9-15 K:BB«®v>-rti5b>cDJi«B:&^sfT 

fsif^^ 1 6 \,zmm<Di3mo 

i)«IMi:39:SISKOli^F2 c^X2 ctUF2 c<5D5*ffllK:ttjlt-SF 1 c 

^fife^nfefflMiltc:i5ttS«jt©M«6R2 c>£X2ci:U, R2 cOS't^iiS 
JS2 lK:|B«©^'y ho 
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(Om^R 2 c © 3' {Mtcttg-rS^i^R 3 c tc:fflMe«J3&^SiB?!l*i#o;r U if 
2 4 . ii^JK 2 1-23 K:ffi«8©V>-rnA*(5D=^F h (C. MKlfrTAoWtCi^gJ^^S 
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mi 
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2/18 
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3/1 8 

03 




Rlc 
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m4 



primer B7i 
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6001 QCXSOCCMffA CGCAAflCCQC CTCTCCmSC GCXSTTOQOCXS ATTCATEAKT QCffiGCTOQCA 

6061 OmCftGOTTT CXTCSCTOGA AfiGCXSGGCft:^ TCflGCGCSW: GOWTTAATG TGftSTraOCT 

M13F3 ^ M13F2 



6121 CS^iOrCATTPG GCACJCDCTGG CTTTfiC«:TT mTGCTTCSOG GCPCGTATCIT TGroraSAM" 



6181 TWOATTTC CTVSCTATG;;^ CMGOTTPCG AATTCGRQCT 

^ M!3Flc 

6241 OGGTOOCCQG GGMOCTCTA GPGrCGPOJr GCflGGCTVPGC A?¥3CTTQQCA CTQOCXISTCG- 

M13R1C ^ 

6301 TTTraa«3& TOSTGRCTOG GAfiARCCCTG GCGTTiVDCCA T^TTTPATXJSC CTTOGMCA: 

M13R2 M13R3 
^ 



6361 AimXCTTT CX3XW3CTGG CGTAATAGCXr JffiGftSQDOCG CMCXaTOSC OCTTOCXaK: 
6421 MTTSOGCftG OCTGAATG9C GAATGG03CT TTGOCTQGTT TC3CX3QCAXA GAflQOQGTQC: 
6481 OOGfiRAGCTG GATCTTCCTS MQOCGMffiC GaKXyTOGTC CXXnCRAncrr 

6541 QGCMATGCA CXSGTTODSYT QCX3CCCATCT A^CCAKIGT MOCTATCCC ATraOQSTCA 
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US 



1 2 3 



Ikbp 
500bp 
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1 0/1 8 



0 0.5 1 2M 
-21 N -21 N -21 N -21 N 
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mi 1 



1 CTCCTTGPCA ccg::ctctgc tctgtatcgg gpggocttag agtctxxxsga tovttcttca 

61 OCTCACCATA CASCAZTCAG GCAAGCTATT CTGTGTTGGG GTGAGTTAAT GAATCIGGO: 

HBF3 HB65F2 
» ► 

121 PCCTGG&TGG GAAGTftATTT GGAAGPCCCA GCAUCCPGGG AATT^GTAST CA3CTATGTC 

^ HB65F1C 

181 AATGTTAATA TGGGCTTAAA AATCAGACAA CTATTGTGGT TTCACATTTC CTGCCTTPOT 

HB65R1C 

241 TTTGGAffiAG AAACTCTTTT GGPGTATT1G GTATCTTTTG G?iGTGTGGAT TCX3C3^CTCCT 



301 CCCOCTTACA GfiCCKTAAA TGOCCCTATC TTATCAPCAT TTCCX3GAAAC TAPTGTTGTT 

^ HB65R2 ^ HBR3 

361 A3=«3GA0GAG GCAGGTCOCX: TAGAAGARGA AIITCCCICGC CTCGGRGffiCG AAQGTCTGAA 



421 TCGXQCXSTC 
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1 2 3 



Ikbp 
500bp 
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1 3 



23kbp 

9. 4kbp 
6. 6kbp 

4. 4kbp 
2. 3&.2. Okbp 



0. 56kbp 
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HI 1 4 




12 3456 78 9 10 
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m 1 5 

6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

6061 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 ^ M 13F2 d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ M13Flcd4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13R1cd4 ^ ^ 

6301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 ^ M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

6541 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 
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Hie 



68 "C 



FA primer FAd4 



68.5 "C 
FAMCI4 



M N WTMT M N WTMT 
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mi 7 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 

61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

121 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

p. 

PSAFIc 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 
^ ^ — 

241 ATCTTGCTGG GTCGGCACAG CCTG TTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 
Sau3AI PSAR1C ^ PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 
421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 
481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabusbiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP- 1998-3 17476 
<151> 1998-11-09 

<160> 29 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtif icially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 
<211> 51 
<212> DNA 

<213> Artificial Sequence 



<220> 
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synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descpiption of Artificial Sequence :Artif icially 
synthesized primer sequense 



<400> 4 

gttgggaagg gcgatcg 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage MlSmplS 



17 



<400> 5 

gcgcccaata cgc£iaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agt£iaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 

<210> 8 
<211> 16 
<212> DNA 



J 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 14 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 18 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc tagagtcgac ctgcaggcat gcaagcttgg 480 
cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg 540 
ctattacgcc agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 600 
gggttttccc agtcacgacg ttgtaaaacg acggccagtg ccaagcttgc atgcctgcag 660 
gtcgactcta gaggatcccc gggtaccgag ctcgaattcg taatcatggt catagctgtt 720 
tcctgtgtga aattgttatc cgctcacaat tccacacaac aaaaagtacc cggggatcct 780 
ctagagtcg 789 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 17 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaeiat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized sequence 

<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaiaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13iDpl8 

<400> 19 

ccggggatcc tctagagtcg 20 

<210> 20 
<211> 20 
<212> DNA 

<213> MlSmplS mutant 
<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 

<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 

<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 47 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 21 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 17 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
sjmthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 44 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 45 

<210> 28 
<211> 18 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 18 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 29 

gggtgtggga agctgtg 
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